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Basis of the report 



Intematioiial application No. 
PCT/AU02/01121 



1 * regard to the elements of t£e international application:* 

I I the intemational application as originally fQed 

fx] the description, pages 1-25, as originally filed, 

pages , ffled with Ifae demand, 

pages , received on with the letter of 

|X| the claims, pages , as originally filed, 

pages , as amended (together with any statement) under Article 19, 
pages , filed with the demand, 

pages 26,27, received on 21 February 2003 widi &e letter of 20 February 2003 
fx] the drawings, pages 1-45, as originally filed, 

pages , filed with the demand, 

pages , received on with the letter of 
I I the sequence listing part of the description: 

pages , as originally filed 

pages , filed with the demand 

pages , received on with the letter of 

2. With regard to the language, aU the elements marked above were available or furnished to this Authority in flie language in 
which the inteinational application was filed, unless otherwise indicated under this item. 

Thes e elements were available or furnished to this Authority in the following language which is: 

I I the language of a translation furnished for tiie purposes of international search (under Rule 23. 1G>))* 

I I the language of publication of the international plication (under Rule 48.3(b)). 

I I file language of the translation fiimished for the purposes of international pielimmary examination (under Rules 55.2 
and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 

pr eliminary examination was carried out on the basis of the sequence listing: 
I I contained in the international application in written form. 

I I filed together wifii the international application in conq>uter readable form. 

I I furnished subsequently to this Authority in written fomoL 

I I finnished subsequently to this Authority in con9>uter readable form. 

I I The statement that the subsequently furnished written sequence listuig does not go beyond the disclosure in the 
international application as filed has been furnished. 

I I The statement that flie information recorded in conq)uter readable form is identical to the written sequence listing has 
been furnished 

4. I I The amendments have resulted in the cancellation of: 

I I die description, pages 

I I the claims, Nos. 

I I the drawings, sheets/fig. 

5. I I This report has been established as if (some of) the amendments had not been made, smce they have been considered to 
go beyond the disclosure as filed, as indicated m the Supplemental Box (Rule 70.2(c)).** 

♦ R^lacement sheets which have been famished to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as "originally filed" and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70.17), 

** Any r^lacement sheet containing such amendments must be referred to under item 1 and annexed to this report 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; citations 
and explanations supporting such statement 
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2. Citations and explanations (Rule 70.7) 

Novelty flsn. Inventive Step OS) Claims 1-8 

None of the citations alone, or in combination, disclose all of the features of any of the claims. 

In particular, the MEMS fabrication techniques combined with the other features was not found. 

US 6352337 is the closest citation and includes pusher displacement between 1 and 5 microns (see column 3 
lines 40-46 where 4.5 microns is described for a certain size droplet). This citation does not describe MEMS 
techniques for &brication of the nozzles. 
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We Claim: 

1 . An ink jet printhead chip that comprises 
a substrate; 

drive circuitry positioned in the substrate; and 

a plurality of nozzle arrangements positioned on the substrate, each nozzle 
arrangement comprising 

nozzle chamber walls and a roof wall that define a nozzle chamber and an 
ink ejection port in the roof wall in fluid communication with the nozzle chamber; 

an ink pusher that is operatively positioned with respect to the nozzle 
chamber and is displaceable through a range of between 1 micron and 5 microns to 
eject ink firom the ink ejection port; and 

an actuator that is connected to the drive circuitry and the ink pusher to 
displace the ink pusher on receipt of an electrical signal from the drive circuitry, 
each nozzle arrangement being the product of a MEMS fabrication technique. 

2. An ink jet printhead chip as claimed in claim 1, in which the ink pusher is 
displaceable through a range of between 1 .5 nodcrons and 3 microns. 

3. An Inkjet printhead chip as claimed in claim 1, in which each ink pusher is in the 
form of a paddle member that is positioned in the nozzle chamber to span the nozzle 
chamber. 

4. An ink jet printhead chip as claimed in claim 3, in which each actuator includes an 
actuator arm that is fast with the substrate at one end and attached to the paddle member at 
an opposed end, the actuator arm incorporating a thermal bend mechanism that is 
configured to deflect when heated by said electrical signal from the drive circmtry to 
displace the paddle member. 

5. An ink jet printhead chip as claimed in claim 4, in which each thermal bend 
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mechanism includes a portion of the actuator arm that is of a material having a coefiSdent 
of thermal expansion which is such that the material is capable of thennal expansion to an 
extent sufficient to perform work and an electrical heating circuit positioned on said portion 
of the actuator arm to heat a side of said portion so that said portion experiences differential 
thennal expansion resulting in deflection of the actuator arm and the displacement of the 
paddle member. 

6. An ink jet printhead diip as claimed in claim 1, in which the roof wall defines the 
ink pusher. 

7. An ink jet printhead chip as claimed in claim 6, in which each actuator includes an 
actuator arm that is fest with the substrate at one end and attached to the roof wall at an 
opposed end, the actuator arm incorporating a thennal baid mechanism that is configured 
to deflect when heated by said electrical signal from flie drive circuitry to displace the roof 
wall towards the substrate. 

8. An ink jet printhead chip as claimed in claim 7, in which the actuator arm is of a 
conductive material having a coeffident of thermal expansion which is such that the 
material is capable of thermal e}q>ansion to an extent sufSdent to perform work, a portion 
of the actuator arm defining a heating circuit which is configured to expand thennally on 
recdpt of said electrical signal, said portion of the actuator arm bdng positioned so that the 
actuator arm is deflected towards the substrate xtpon sudi deflection. 
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